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Abstract
Background: Despite the large volume of research dedicated to understanding chronic low back pain (CLBP),
patient outcomes remain modest while healthcare costs continue to rise, creating a major public health burden.
Health literacy - the ability to seek, understand and utilise health information - has been identified as an important
factor in the course of other chronic conditions and may be important in the aetiology of CLBP. Many of the
currently available health literacy measurement tools are limited since they measure narrow aspects of health
literacy. The Health Literacy Measurement Scale (HeLMS) was developed recently to measure broader elements of
health literacy. The aim of this study was to measure broad elements of health literacy among individuals with
CLBP and without LBP using the HeLMS.
Methods: Thirty-six community-dwelling adults with CLBP and 44 with no history of LBP responded to the HeLMS.
Individuals were recruited as part of a larger community-based spinal health study in Western Australia. Scores for
the eight domains of the HeLMS as well as individual item responses were compared between the groups.
Results: HeLMS scores were similar between individuals with and without CLBP for seven of the eight health
literacy domains (p > 0.05). However, compared to individuals with no history of LBP, those with CLBP had a
significantly lower score in the domain ‘Patient attitudes towards their health’ (mean difference [95% CI]: 0.46 [0.11-
0.82]) and significantly lower scores for each of the individual items within this domain (p < 0.05). Moderate effect
sizes ranged from d = 0.47-0.65.
Conclusions: Although no differences were identified in HeLMS scores between the groups for seven of the health
literacy domains, adults with CLBP reported greater difficulty in engaging in general positive health behaviours. This
aspect of health literacy suggests that self-management support initiatives may benefit individuals with CLBP.
Keywords: health literacy, low back pain, health information, HeLMS, self-management
Background
Low back pain (LBP) represents a major public health
issue globally [1]. Despite the vast majority of individuals
experiencing LBP at some point in their lives, only a
modest proportion experience chronic LBP (CLBP) with
ongoing disability [2,3]. Nonetheless, this subgroup
consumes the majority of health resources related
to spinal pain [4,5], highlighting an urgency to identify
modifiable risk factors for chronicity and disability
related to LBP, and to optimise the delivery of treatment
approaches and health information for consumers and
health providers [5]. Although a large volume of research
has been undertaken to test the efficacy of treatment
approaches for CLBP, only modest treatment effects have
been observed and health expenditure continues to soar
[6,7]. This trend may suggest that potentially important
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may be one such factor.
Clinical guidelines for the management of CLBP stress
the importance of adopting a biopsychosocial approach
to management, where self-management through optimi-
sation of pain and lifestyle behaviours are important for
recovery [8,9]. Such an approach demands an active role
from patients in management. However, adequate
engagement from patients throughout this cycle of care
assumes that an individual has sufficient health literacy
[10,11] - that is, the capacity to seek, understand and utli-
lise health information [12]. Suboptimal health literacy in
patients with other chronic health conditions such as
asthma [13,14], diabetes [15] and rheumatoid arthritis
[16-18] is associated with poorer condition knowledge
[15,19] and limited self-management skills [13,20].
Health literacy, therefore, has important implications for
health programmes and health service delivery models,
particularly in the context of management of chronic
health conditions.
In a recent community cohort study we observed that
individuals with CLBP and those with no history of CLBP
had functional health literacy scores which were similar
and categorised as ‘adequate’ [21], when measured with
the short-form Test of Functional Health Literacy in
Adults (s-TOFHLA) - an instrument which measures
only numeracy and reading comprehension within a
healthcare context [22]. However, in a qualitative arm of
that study involving participants with CLBP we identified
that these individuals encountered several barriers in
seeking, understanding and utilising LBP information
[21]. For example, participants reported difficulty in find-
ing reliable information about LBP management options
within their local communities, understanding medical
terminology, and implementing advice from health pro-
fessionals when it was discordant with their beliefs or
precluded by socioeconomic circumstances. Importantly,
these barriers to optimal health literacy were not
reflected in the s-TOFHLA scores, highlighting that the
instrument was unable to capture these broader and
clinically relevant elements of health literacy [21]. This
limitation is also reflected in other health literacy mea-
surement tools [23]. Whether individuals with no history
of CLBP also experience barriers in seeking, understand-
ing and utilising general health information is uncertain.
Recently, the Health Literacy Measurement Scale
(HeLMS) was developed to measure elements of health lit-
eracy beyond numeracy and reading comprehension and
thereby overcome many of the perceived limitations of
existing instruments [24]. The HeLMS instrument offers
the advantage of being able to collect information about
the broader elements of health literacy (see Table 1),
which has only been undertaken in the past using time
consuming qualitative methods [21,25,26]. In our earlier
study, we examined some of these domains, specifically
seeking, understanding and utilising health information
[21]. The aim of the study described in this paper was to
undertake a secondary investigation with the community
cohort study we mentioned previously to further examine
broad elements of health literacy among individuals with
CLBP and those without a history of LBP using the
HeLMS. We hypothesised that HeLMS scores would
reflect poorer health literacy in individuals with CLBP,
relative to individuals with no LBP, in areas that were
comparable to those identified from our qualitative study
and potentially identify additional aspects of poorer health
literacy that were not identified in our qualitative study.
Methods
Design
Participants in this study represent a subset of the Joon-
dalup Spinal Health Study (JSHS) cohort. The JSHS has
been described in detail elsewhere [21]. Briefly, the JSHS
was established as a community-based cohort study in
Perth, Western Australia, from November 2008 to exam-
ine familial associations in LBP. Potential participants
were initially contacted through random dialling of resi-
dential phone numbers within a 10 km radius of the study
centre using the Perth electronic telephone directory.
Families were recruited on the basis of at least one adult
and one child in the same family reporting significant LBP
(pain families), and families where no member reported
LBP in the last year (control families). The total sample
size of the JSHS was N = 231 (adults = 151, children =
80). In this sub-study, adults of the original JSHS who pre-
viously reported either CLBP, that is pain persisting for 3
months or more (N = 56), or no history of LBP within the
last 12 months (termed here as ‘controls’)( N=6 1 )w e r e
contacted again in August 2009 (4-9 months later) and
invited to participate in a secondary study to further
examine health literacy using the HeLMS. Of the 117
adults in the original JSHS cohort, 80 (68.4%) accepted the
invitation to complete the HeLMS. Approval to conduct
this secondary study was granted by the Curtin University
Human Research Ethics Committee.
Data collected
Data collected from questionnaires in the original JSHS
are also reported in this paper for the purposes of
describing the cohort which responded to the HeLMS
and comparing them to the non-responders. Descrip-
tions and psychometric properties of the tools used to
collect data in the original JSHS have been described in
detail previously [21]. In summary, data included:
￿ Demographics: age, gender.
￿ Clinical characteristics of LBP: The Nordic Muscu-
loskeletal Pain Questionnaire [27] was used to define
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lence estimates of LBP to determine group eligibility.
￿ Pain severity and impact: LBP intensity in the past
week was quantified with a numeric pain rating scale
(NRS) (0-10 where 0 = no pain and 10 = extreme
pain) [28]. The impact of LBP was measured by ask-
ing the participants to indicate the number of LBP
episodes in the last year (1-3, 4-10, >10 episodes),
number of work days missed (0, 1-2, 3-7, 15-30, 181-
365 days), their need to seek health professional
advice (yes/no) and use medication (yes/no), and any
interference with normal daily activities (yes/no) and
recreational activities (yes/no).
￿ Disability related to LBP was measured using the
Oswestry Disability Index (ODI) [29] and expressed
as a percentage, where higher scores represent
greater disability.
￿ Fear Avoidance was measured using the Fear
Avoidance Beliefs Questionnaire (FABQ) [30]. Sub-
scales for work (scored 0-42) and physical activity
(scored 0-24) were derived, with higher scores indi-
cating greater fear avoidance attitudes.
￿ Beliefs about back pain were measured using the
Back Pain Beliefs Questionnaire (BBQ) (scored 9-45)
[31]. Lower scores represent more negative beliefs
about back pain.
￿ Pain catastrophizing was measured using the cata-
strophizing subscale of the Coping Skills Question-
naire (CSQ) (scored 0-24) [32]. Higher scores
represent greater catastrophizing behaviours related
to pain.
￿ Functional health Literacy was measured using the
(s-TOFHLA) [22]. This tool measures two domains -
reading comprehension and numeracy, based on
respondents interpreting excerpts of text commonly
encountered in hospital settings which were adapted
to the Australian setting [33]. Higher scores (range
0-100) represent higher health literacy, with scores
of ≥67 indicating adequate health literacy.
Participants with CLBP responded to all question-
naires while those with no history of LBP responded
only to questions relating to demographics, the BBQ,
CSQ and s-TOFHLA.
In this secondary study all participants were invited to
respond to the HeLMS and report their highest level of
education using a 7-point nominal scale, considering the
reported association between health literacy and educa-
tion level [34,35]. The HeLMS is based upon a health
literacy conceptual framework from the patient perspec-
tive. This framework was developed through broad con-
sultation with individuals with different healthcare
experiences and consists of components that patients
regard as important in seeking, understanding and utilis-
ing health information [26]. The HeLMS was developed
using both exploratory and confirmatory factor analysis
and was tested with a wide range of patients with con-
struction (N = 333) and confirmatory (N = 350) samples
drawn from both healthcare (primary and acute) and
general community settings. The final measurement
model, consisting of eight specific and independent con-
structs (domains), demonstrated good measurement
properties (root means square error of approximation =
0.07 and standardised root mean squared residual =
0.05) [24]. Test-retest reliability and internal consistency
across the domains has been established previously (ICC
range: 0.73-0.96 and Cronbach’s a range: 0.82-0.89)
[24]. The domains include: patient attitudes towards
health, understanding health information, social support,
socioeconomic considerations, accessing general practi-
tioner (GP) healthcare services, communicating with
health professionals, being proactive, and using health
Table 1 Description of the domains of the HeLMS
Domain Domain title Domain description
1 Patient attitudes towards their
health
This domain assesses an individual’s ability to attend to their health needs as well as a willingness
to change their lifestyle or adapt their behaviour to maintain their health.
2 Understanding health information This domain focuses on an individual’s ability to access and understand different formats of health
information.
3 Social support This domain assesses an individual’s ability to seek social support so that they can manage their
health. Social support refers to family, friends and broader community networks.
4 Socioeconomic factors: accessing
healthcare services
This domain covers broader socioeconomic circumstances of an individual (financial resources) to
be able to access health information and services.
5 Accessing General Practitioner (GP)
healthcare services
This domain is concerned with an individual’s ability to access GP healthcare services and knowing
where to seek health information.
6 Communication with health
professionals
This domain assesses an individual’s ability to communicate with health professionals to get the
information they want about their health.
7 Being proactive This domain focuses on an individual’s ability to be proactive in seeking and understanding
information about their health.
8 Using health information This domain refers to an individual’s ability to understand and use information to make informed
health decision and maintain their health.
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domains.
The HeLMS consists of 29 items, each rated on a 5-
point Likert scale. Questions relate to an individual’s
ability to seek, understand or utilise health information
s c o r e df r o m1( u n a b l et od o )t o5( a b l et od ow i t h o u t
any difficulty). To calculate scores in each domain, item
scores (range: 1-5) were averaged.
Data Analysis
Questionnaire data collected in the original JSHS were
also compared between the groups in order to describe
the cohort who participated in the secondary HeLMS
study and to assess any responder bias. HeLMS domain
scores were compared between individuals with CLBP and
those with no history of LBP. Since each HeLMS domain
represents an independent construct, eight comparisons
were undertaken. Where a significant difference was iden-
tified for a given domain, the individual item responses
were also compared between the groups. Responses for
each item were also dichotomised as ‘no difficulty’ (ie a
score of 5 on the Likert scale) or ‘any difficulty’ (ie a score
of 1-4 on the Likert scale). Continuous data were analysed
with independent t-tests and categorical data with chi
square tests. For continuous data both parametric (t-tests)
and non-parametric tests (Mann-Whitney tests) were per-
f o r m e dg i v e nt h a ts o m ed a t aw e r es k e w e d .T h ec o n c l u -
sions were the same for both types of tests, therefore only
the results of parametric tests are presented. Effect sizes
between the groups for the HeLMS responses were
expressed using Cohen’s d. Results were considered statis-
tically significant where p ≤ 0.05. All data were analysed
using SPSS Statistics 17.0 (SPSS Inc., Chicago, IL).
Results
There were no differences in the distributions of age,
gender and level of education between responders (n =
36 with CLBP and n = 44 controls) and non-responders
(n = 20 with CLBP and n = 17 for controls) to the sec-
ondary survey in each group. Further, no differences
were observed in clinical characteristics between respon-
ders and non-responders, other than the BBQ score for
control participants where the non-responding controls
had a significantly higher (more positive beliefs) BBQ
score than responding controls (mean difference [95%
CI]: -4.16 [-7.03 - -1.29], p = 0.006) (Table 2).
Participants with CLBP had a significantly lower score
in the HeLMS domain 1: ‘Patient attitudes towards their
health’ compared to those with no history of LBP (mean
difference [95% CI]: 0.46 [0.11-0.82], p = 0.01), and a
moderate effect size was observed (d=0.65). No other dif-
ferences were observed between groups for the seven
other HeLMS domains. Compared to individuals with no
history of LBP, significantly lower scores were identified
for participants with CLBP for all individual items within
domain 1 (’Patient attitudes towards their health’)( p<
0.05) (Table 3) and moderate effect sizes were observed
across the items (d=0.47-0.57). The proportion of peo-
ple who experienced any level of difficulty was signifi-
cantly higher in the CLBP group compared to the no
LBP group for all items in domain 1: item 6 (72.2% vs.
47.7%, p = 0.03), item 14 (47.2% vs. 25.0%, p = 0.04), item
25 (47.2% vs. 22.7%, p = 0.02), and item 27 (58.3% vs.
36.4%, p = 0.05).
Discussion
To our knowledge this is the first study to utilise a quanti-
tative tool to measure the broader elements of health lit-
eracy among community-dwelling individuals with CLBP
and those with no history of LBP, and capture information
which has predominantly been reported in qualitative
investigations previously [21,25,26,36-38]. No differences
were observed between the groups on seven of the eight
domains of the instrument. Nonetheless, individuals with
CLBP clearly experienced more difficulty in managing
their health; that is seeking and using health information,
within their current lifestyle (domain 1). These findings
suggest that either overall personal management of health
is the main health literacy area in which individuals with
CLBP experience difficulty - a clinically important factor -
or that the instrument was unable to detect other clinically
important differences in health literacy between the
groups.
Individuals are increasingly expected to take responsibil-
ity for their healthcare, particularly in the self-manage-
ment of chronic conditions [10,39], including pain
syndromes [40] and CLBP. Government policies and pro-
grammes are being developed and implemented to facili-
tate this process, particularly through models of care and
models of health service delivery [41], including frame-
works for LBP [42,43]. Although the reorientation of
health services to support self-management is welcome,
and based on evidence for the efficacy of self-management
programmes for chronic conditions [44,45], our data high-
light a situation where those health consumers who have a
chronic condition, in this case CLBP, report greater diffi-
culty in engaging in positive health behaviours compared
to those individuals without LBP. This observation under-
lines the importance of self-management support and
enablers for health behaviour change directed towards
individuals with CLBP. It is also consistent with direct
reports from patients with CLBP [36] and other musculos-
keletal conditions [46], and mirrors the importance of self-
management support for other chronic conditions [10,39].
Based on our data, individuals with CLBP had no
greater difficulty in understanding health information
(domain 2), engaging social support (domain 3), acces-
sing healthcare (domain 4), accessing GP services
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(domain 6), being proactive (domain 7) or using health
information (domain 8) than those individuals without
LBP. Although our previous qualitative study highlighted
that individuals with CLBP had difficulty in understand-
ing anatomic and biomedical terms [21], in the current
study they reported no greater difficulty than controls in
understanding general health information. The absence
of a group difference in this domain is likely due to the
HeLMS items relating to general health information,
whereas responses collected in the qualitative study
related to specific biomedical terms used by health prac-
titioners. Consistent with findings in the current study,
participants in our earlier qualitative study also revealed
no particular difficulty in engaging social support, com-
municating with health professionals or being proactive
Table 2 Demographic and clinical characteristics of participants according to pain group (no LBP and CLBP) and
according to participation in the secondary study (responder and non-responder)
Descriptor No LBP CLBP
Responder Non-responder Responder Non-responder
N (% within pain groups) 44 (72.1) 17 (27.9) 36 (64.3) 20 (35.7)
Age (years), mean (SD) 37.8 (15.2) 40.5 (7.9) 42.2 (12.3) 37.0 (16.6)
Female, N (%) 25 (56.8) 12 (70.6) 24 (66.7) 10 (50.0)
Highest level of education, N (%)
Never attended school 0 (0) 0 (0)
Some primary school 0 (0) 0 (0)
Completed primary school 0 (0) 0 (0)
Some secondary school 0 (0) 2 (5.6)
Completed secondary school 8 (18.2) 7 (19.4)
Trade certificate or diploma 17 (38.6) 16 (44.4)
University degree 19 (43.2) 11 (30.6)
Age of onset of LBP (years), mean (SD) 26.9 (11.8) 21.4 (11.4)
Intensity of pain in last week, median (IQR) for NRS 0-10) 4 (3) 4 (4)
Episodes of LBP in the last year, N (%)
1-3 episodes 2 (5.6) 0 (0)
4-10 episodes 10 (27.8) 7 (35.0)
> 10 episodes 24 (66.7) 13 (65.0)
Number of work days missed due to LBP, N (%)
0 days 25 (69.4) 12 (63.2)
1-2 days 2 (5.6) 4 (21.1)
3-7 days 7 (19.4) 3 (15.8)
15-30 days 1 (2.8) 0 (0)
181-365 days 1 (2.8) 0 (0)
no response 0 (0) 1 (0)
Impact of LBP, N (%) responding ‘yes’
Seeking health professional advice 16 (44.4) 10 (50.0)
Using medication for pain 18 (50.0) 5 (25.0)
LBP interfering with normal activities 22 (62.9) 11 (55.0)
LBP interfering with recreational activities 23 (63.9) 9 (45.0)
ODI score (%), mean (SD) 18.3 (10.2) 15.3 (8.8)
FABQ-physical activity score [0-24], mean (SD) 15.1 (4.9) 13.7 (5.6)
FABQ-work score [0-42], mean (SD) 10.6 (9.6) 9.9 (7.8)
BBQ score [9-45], mean (SD) 26.3 (5.9) 30.4 (4.4)* 26.9 (5.6) 28.3 (6.6)
CSQ catastrophizing score [0-24], mean (SD) 5.1 (4.6) 4.4 (4.9) 6.1 (5.4) 6.3 (4.2)
S-TOFHLA numeracy score [0-28], mean (SD)
^ 27.8 (1.1) 27.6 (1.8) 27.0 (3.0) 27.7 (1.6)
S-TOFHLA reading comprehension score [0-72], mean (SD)
^ 70.4 (1.9) 70.3 (2.3) 70.8 (1.8) 71.0 (1.2)
S-TOFHLA total score [0-72], mean (SD)
^ 98.4 (1.9) 97.8 (2.6) 97.6 (4.1) 98.7 (2.2)
NRS = numeric rating scale
* significant difference between responder and non-responder (p < 0.01)
^ The s-TOFHLA score is usually reported as a categorical outcome (inadequate (0-53), marginal (54-66), adequate (67-100). Here we report the data as
continuous for finer level comparison.
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Page 5 of 10Table 3 Mean score, standard deviation (SD) and range for each domain and item of the HeLMS for the control (No LBP) and chronic low back pain (LBP)
groups
Domain Descriptor No LBP
Mean (SD), [min-max]
Chronic LBP
Mean (SD), [min-max]
Mean difference
(95% CI)
Cohen’s
(95% CI)
1 Patient attitudes towards their health 4.52 (0.71), [2.50-5.00] 4.01 (0.89), [2.00-5.00] 0.46 (0.11 - 0.82)* 0.65 (0.44 - 0.94)
2 Understanding health information 4.86 (0.36), [3.25-5.00] 4.80 (0.43), [2.75-5.00] 0.06 (-0.12 - 0.24) 0.15 (0.05 - 0.30)
3 Social support 4.72 (0.50), [2.75-5.00] 4.54 (0.75), [1.50-5.00] 0.17 (-0.11 - 0.46) 0.29 (0.14 - 0.54)
4 Socioeconomic considerations 4.70 (0.56), [2.33-5.00] 4.60 (0.54), [3.00-5.00] 0.10 (-0.15 - 0.34) 0.18 (0.02 - 0.36)
5 Accessing general practitioner healthcare services 4.90 (0.25), [3.75-5.00] 4.90 (0.34), [3.50-5.00] 0.02 (-0.12 - 0.15) 0.00 (-0.07 - 0.11)
6 Communicating with health professionals 4.68 (0.52), [3.00-5.00] 4.53 (0.59), [3.00-5.00] 0.15 (-0.09 - 0.40) 0.27 (0.12 - 0.47)
7 Being proactive 4.64 (0.54), [3.00-5.00] 4.50 (0.66), [2.67-5.00] 0.15 (-0.11 - 0.42) 0.24 (0.08 - 0.45)
8 Using health information 4.84 (0.34), [3.75-5.00] 4.71 (0.49), [2.75-5.00] 0.13 (-0.06 - 0.31) 0.32 (0.22 - 0.48)
Item [domain] Question: “Are you able to.....”
6 [1] Make time for things that are good for your health? 4.32 (0.88), [2.00-5.00] 3.81 (0.95), [2.00-5.00] 0.51 (0.10 - 0.92)* 0.57 (0.31 - 0.88)
14 [1] Pay attention to your health needs? 4.64 (0.72), [2.00-5.00] 4.22 (0.99), [2.00-5.00] 0.41 (0.03 - 0.80)* 0.50 (0.29 - 0.82)
25 [1] Find the energy to manage your health? 4.68 (0.67), [2.00-5.00] 4.19 (1.06), [1.00-5.00] 0.49 (0.10 - 0.88)* 0.57 (0.37 - 0.92)
27 [1] Change your lifestyle to improve your health? 4.43 (0.87), [2.00-5.00] 4.00 (0.99), [2.00-5.00] 0.43 (0.02 - 0.85)* 0.47 (0.21 - 0.79)
The mean difference between the groups and associated effect size (Cohen’s d) with 95% confidence intervals (CI) are included. The possible score range for each domain and item is 1-5.
* significant difference between No LBP and Chronic LBP groups.
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0[21]. However, we did identify in the qualitative study
that treatment costs were a barrier to utilising health
information fully for individuals with CLBP [21]. Data
from the current study demonstrate no difference in the
ability to access health services between people with and
without LBP, suggesting the capacity to access health-
care is comparable between the groups studied. Consis-
tent with a lower score for domain 1, the score for each
item within this domain was significantly lower among
individuals with CLBP. The increased difficulties in
making time for personal healthcare, paying attention to
health needs, finding energy to manage health and opti-
mising lifestyle habits are analogous to qualitative find-
ings we reported previously among individuals with
CLBP in the context of utilising health information [21],
and other reports [36,38]. These also reflect barriers
encountered by patients with other pain-related condi-
tions such as rheumatoid arthritis [47], osteoarthritis
[48] and spinal cord injury [49]. In our earlier qualitative
study we found that a combination of personal and soci-
etal factors hindered utilisation of health information.
Specifically, lifestyle commitments such as family
responsibilities were cited as reasons for not engaging in
positive health behaviours, such as exercise programmes.
Participants also reported in the qualitative study that
they could not incorporate behaviour changes into their
current lifestyle due to lack of time and being unable to
prioritise their health over other commitments [21].
The lower ability to engage in positive health behaviours
by using health information among individuals with CLBP
may represent an important factor in the aetiology or per-
sistence of CLBP. For example, studies suggest that poor
a d h e r e n c et oh o m ee x e r c i s ep r o g r a m m e s ,ak e yc o m p o -
nent of self-management for CLBP, mediates treatment
efficacy for LBP [50,51] and contributes to sub-optimal
recovery [36]. Suboptimal health behaviours may also
relate to ineffective coping strategies for CLBP. A recent
study identified that individuals with chronic pain who fre-
quently used self-perceived ineffective coping strategies
experienced more depression and pain-related anxiety
compared to those who used effective coping strategies
[52]. The authors suggested that a perceived lack of effec-
tive coping precludes individuals from engaging in more
positive health behaviours, thereby perpetuating a cycle of
chronic pain, ineffective coping and emotional distress.
We cannot comment with certainty whether the difficul-
ties experienced by participants with CLBP are causative
for their pain experience or reflect sequelae of the
increased personal burden associated with the experience
of CLBP.
It is well established that patient beliefs and attitudes
drive behaviour [21,53,54]. Therefore, efforts should be
directed towards optimising LBP-related beliefs among
individuals with CLBP in order to increase the likelihood
of effective self-management behaviours. A range of fac-
tors influence self-management and health behaviour
change including individual patient attributes, health pro-
fessionals’ beliefs and practice behaviours and health sys-
tem functionality. Pain behaviours persist over time
among individuals with CLBP, independent of pain sever-
ity and psychological factors, highlighting the difficulty in
behaviour change and the need for a multifactorial
approach [55]. Health behaviour change may only be
observed once an individual decides on a readiness for
change, identifies the importance of change and has the
confidence to make change, although these phases may be
facilitated with particular consultation skills [56,57]. Moti-
vation and support from clinicians has been cited by
patients with CLBP as critical to perseverance with self-
management for CLBP [36] and other conditions [46].
Beliefs and attitudes held by clinicians are also critically
important in a health behaviour change process [58]. The
reluctance of the clinical community to adopt a patient-
centred approach to CLBP management within a biopsy-
chosocial model of care [59-63], consistent with best prac-
tice clinical guidelines, represents a key barrier to effective
self-management and positive health behaviour change. At
a system level, integration between health services, parti-
cularly in primary care, is also a critical element of health
system reform needed to better support self-management
in a flexible and patient-centred manner [39,64-66].
The health literacy characteristics highlighted in this
study represent important barriers to adoption of positive
health behaviours among individuals with CLBP. Clini-
cians should be cognizant of these health literacy compo-
nents when expecting patients to engage in an extensive
self-management programme for CLBP, particularly when
programmes demand a large time or financial investment.
For example, specific questions could be posed within a
consultation to elucidate any barriers to seeking, under-
standing and utilising health information. In the context of
pain syndromes, the Pain Stages of Change Questionnaire
may be an appropriate tool to assess the extent to which
individuals accept responsibility to engage in self manage-
ment of their pain [67]. There is also evidence to suggest
that self-management education for individuals with CLBP
must be specific and individualised, rather than generic
[68], since self-management and coping behaviours differ
between subgroups of patients with chronic pain [52]. Suc-
cessful implementation of health information into an indi-
vidual’s activities of daily living is likely to be contingent
on personal attitudes towards their health in addition to
family support, financial security and social support
[10,11,38,69]. Care providers should therefore consider
exploring these issues when expecting patients to under-
take lifestyle changes as part of an overall management
approach. The HeLMS may be an appropriate instrument
to use in this context.
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Page 7 of 10Despite the poorer back pain beliefs of the responding
controls compared to the non-responding controls, sig-
nificant differences in HeLMS scores were identified
between the control and CLBP groups, which further
supports the findings in this study. In the absence of a
responder bias more differences between the groups
may have been identified. We did not observe a differ-
ence in BBQ scores between back pain groups in this
study. Whilst this is consistent with a recent study
examining back pain beliefs in community-dwelling
women [70], it is contrary to population-based surveys
[71,72]. Recent data highlight that BBQ scores are influ-
enced by level of pain, level of disability and impact of
pain [21,70], and these factors may account for the
absence of a group difference in this study.
Although we have reported statistically significant differ-
ences in HeLMS scores between the groups, the clinical
significance remains uncertain. Future studies should
establish the minimum clinically important difference
(MCID) for the HeLMS domains and items. This would
need to be explored across a range of normative and clini-
cal populations. Further, this is the first time the question-
naire has been used in this setting and therefore a web of
evidence is required before its utility can be judged fully.
That is, further cohorts should be assessed with the
HeLMS in order to assess consistency in any findings and
aid in their interpretation. Although the response rate of
this study was good (64-72%), the results should be inter-
preted within the context of some limitations. First, the
study is limited by its cross-sectional design and relatively
small sample resulting in power to only identify large
effects. Second, our study population may not have been a
truly representative sample of the Australian adult general
population. The JSHS purposely recruited participants
from the same middle-class geographical area, thereby
minimising variability in socioeconomic status, an impor-
tant correlate of health literacy [33]. Therefore, future stu-
dies should examine the potentially mediating influence of
socioeconomic status on HeLMS scores. Third, all partici-
pants were middle-aged and utilised the internet at home,
both factors associated with better functional health lit-
eracy scores compared with advanced age and lack of
home internet access [33]. These factors were inclusion
criteria for the JSHS. Fourth, all participants in the study
were Australian residents and therefore health literacy
characteristics should be interpreted within the context of
the Australian primary health care setting.
Future studies should prospectively examine the effect
of health literacy on the experience of back pain and
determine whether the nature and history of the back
pain experience, for example the duration, severity and
particular functional impairments are related to particu-
lar health literacy skills and impairments. Difficulties
experienced by individuals in the areas health attitudes
and using health information should also be examined
from a health provider perspective.
Conclusions
There is no difference among individuals with CLBP and
those without LBP among the majority of the broader ele-
ments of health literacy as measured by the HeLMS. How-
ever, adults with CLBP have greater difficulty in engaging
in general positive health behaviours. This aspect of health
literacy suggests that self-management support initiatives
may benefit individuals with CLBP and this factor should
be considered in clinical encounters.
Acknowledgements and Funding
The authors gratefully acknowledge Jason Chua, Deborah Metcalf and the
Survey Research Centre (Edith Cowan University) for providing project
support. Dr Andrew Briggs, Professor Rachelle Buchbinder, Professor Richard
Osborne and Professor Leon Straker were supported by fellowships awarded
by the Australian National Health and Medical Research Council (NHMRC).
Funding for the JSHS was provided by strategic grants awarded by Curtin
University and Edith Cowan University.
Author details
1School of Physiotherapy and Curtin Health Innovation Research Institute,
Curtin University, Australia.
2Monash Department of Clinical Epidemiology at
Cabrini Hospital, School of Public Health and Preventive Medicine, Monash
University, Australia.
3Department of Sports Science and Physical Education,
Chinese University of Hong Kong, Hong Kong.
4School of Exercise,
Biomedical and Health Sciences, Edith Cowan University, Australia.
5Public
Health Innovation, Deakin Population Health Strategic Research Centre,
School of Health and Social Development, Deakin University, Australia.
Authors’ contributions
ABr was responsible for conception and design of the study, procurement of
funding, data collection, data analysis and preparation of the manuscript. JJ
and RB contributed to the design of the study, data collection and
preparation of the manuscript. PO, ABu and LS contributed to the design of
the study, procurement of funds and preparation of the manuscript. RO
contributed to the preparation of the manuscript. All authors read and
approved the final manuscript.
Competing interests
The author(s) declare that they have no competing interests.
Received: 27 January 2011 Accepted: 15 July 2011
Published: 15 July 2011
References
1. Hoy D, March L, Brooks P, Woolf A, Blyth F, Vos T, Buchbinder R: Measuring
the global burden of low back pain. Best Pract Res Clin Rheumatol 2010,
24:155-165.
2. Cassidy JD, Carroll LJ, Cote P: The Saskatchewan Health and Back Pain
Survey: the prevalence of low back pain and related disability in
Saskatchewan adults. Spine 1998, 23:1860-1867.
3. Walker BF, Muller R, Grant WD: Low back pain in Australian adults.
Prevalence and associated disability. J Manip Physiol Therap 2004, 27:238-244.
4. Linton SJ, Hellsing A, Hallden K: A population-based study of spinal pain
among 35-45-year-old individuals: prevalence, sick leave, and health
care use. Spine 1998, 23:1457-1463.
5. Becker A, Held H, Redaelli M, Strauch K, Chenot JF, Leonhardt C, Keller S,
Baum E, Pfingsten M, Hildebrandt J, et al: Low back pain in primary care.
Costs of care and prediction of future health care utilization. Spine 2010,
35:1714-1720.
6. Martin BI, Deyo RA, Mirza SK, Turner JA, Comstock BA, Hollingworth W,
Sullivan SD: Expenditures and health status among adults with back and
neck problems. JAMA 2008, 299:656-664.
Briggs et al. BMC Musculoskeletal Disorders 2011, 12:161
http://www.biomedcentral.com/1471-2474/12/161
Page 8 of 107. Martin BI, Turner JA, Mirza SK, Lee MJ, Comstock BA, Deyo RA: Trends in
health care expenditures, utilization, and health status among US adults
with spine problems, 1997-2006. Spine 2009, 34:2077-2084.
8. COST B13 Working Group on Guidelines for Chronic Low Back Pain:
European Guidelines for the management of chronic non-specific low
back pain. COST B13 2004.
9. Chou R, Huffman LH: Nonpharmacologic therapies for acute and chronic
low back pain: a review of the evidence for an American Pain Society/
American College of Physicians clinical practice guideline. Ann Intern Med
2007, 147:492-504.
10. Jordan JE, Briggs AM, Brand C, Osborne RH: Enhancing patient
engagement in chronic disease self-management support initiatives in
Australia: The need for an integrated approach. Med J Aust 2008, 189:
S9-S13.
11. Briggs AM, Jordan JE: The importance of health literacy in physiotherapy
practice. J Physiother 2010, 56:149-151.
12. USA Department of Health and Human Services: Healthy People 2010:
Understanding and Improving Health. Washington DC: US Government
Printing Office; 2000.
13. Paasche-Orlow MK, Riekert KA, Bilderback A, Chanmugam A, Hill P, Rand CS,
Brancati FL, Krishnan JA: Tailored education may reduce health literacy
disparities in asthma self-management. Am J Respir Crit Care Med 2005,
172:980-986.
14. Williams MV, Baker DW, Honig EG, Lee TM, Nowlan A: Inadequate literacy
is a barrier to asthma knowledge and self-care. Chest 1998,
114:1008-1015.
15. Williams MV, Baker DW, Parker RM, Nurss JR: Relationship of functional
health literacy to patients’ knowledge of their chronic disease. A study
of patients with hypertension and diabetes. Arch Intern Med 1998,
158:166-172.
16. Buchbinder R, Hall S, Youd JM: Functional health literacy of patients with
rheumatoid arthritis attending a community-based rheumatology
practice. J Rheumatol 2006, 33:879-886.
17. Swearingen CJ, McCollum L, Daltroy LH, Pincus T, Dewalt DA, Davis TC:
Screening for low literacy in a rheumatology setting: more than 10% of
patients cannot read “cartilage,”“ diagnosis,”“ rheumatologist,” or
“symptom”. J Clin Rheumatol 2010, 16:359-364.
18. Gordon MM, Hampson R, Capell HA, Madhok R: Illiteracy in rheumatoid
arthritis patients as determined by the Rapid Estimate of Adult Literacy
in Medicine (REALM) score. Rheumatology (Oxford) 2002, 41:750-754.
19. Gazmararian JA, Baker DW, Williams MV, Parker RM, Scott TL, Green DC,
Fehrenbach SN, Ren JL, Koplan JP: Health literacy among Medicare
enrollees in a managed care organization. JAMA 1999, 281:545-551.
20. Williams MV, Parker RM, Baker DW, Parikh NS, Pitkin K, Coates WC, Nurss JR:
Inadequate functional health literacy among patients at two public
hospitals. JAMA 1995, 274:1677-1682.
21. Briggs AM, Jordan JE, Buchbinder R, Burnett AF, O’Sullivan PB, Chua JYY,
Osborne RH, Straker LM: Health literacy and beliefs among a community
cohort with and without chronic low back pain. Pain 2010, 150:275-283.
22. Baker DW, Williams MV, Parker RM, Gazmararian JA, Nuss J: Development of
a brief test to measure functional health literacy. Patient Edu Couns 1999,
38:33-42.
23. Jordan J, Osborne RH, Buchbinder R: Critical appraisal of health literacy
indices revealed variable underlying constructs, narrow content and
psychometric weaknesses. J Clin Epi 2011, 64:366-79.
24. Jordan JE: Conceptualising and measuring health literacy from the
patient perspective. University of Melbourne, Department of Medicine;
2009.
25. Baker DW, Parker RM, Williams MV, Pitkin K, Parikh NS, Coates W, Imara M:
The health care experience of patients with low literacy. Arch Fam Med
1996, 5:329-334.
26. Jordan J, Buchbinder R, Osborne RH: Conceptualising health literacy from
the patient perspective. Patient Educ Couns 2010, 79:36-42.
27. Kuorinka I, Jonsson B, Kilbom A, Vinterverg H, Biering-Sorensen F,
Andersson G, Jorgensen K: Standardised Nordic questionnaires for the
analysis of musculoskeletal symptoms. Appl Ergon 1987, 18:233-237.
28. Jensen MP, Turner JA, Romano JM, Fisher LD: Comparative reliability and
validity of chronic pain intensity measures. Pain 1999, 83:157-162.
29. Fairbank JCT, Pynsent PB: The Oswestry Disability Index. Spine 2000,
25:2940-2953.
30. Waddell G, Newton M, Henderson I, SOmmerville D, Main CJ: A Fear-
Avoidance Beliefs Questionnaire (FABQ) and the role of fear-avoidance
beliefs in chronic low back pain and disability. Pain 1993, 52:157-168.
31. Symonds TL, Burton AK, Tillotson KM, Main CJ: Absence resulting from low
back trouble can be reduced by psychosocial intervention at the work
place. Spine 1995, 20:2738-2745.
32. Rosensteil AK, Keefe FJ: The use of coping strategies in chronic low back
pain patients: Relationship to patient characteristics and current
adjustment. Pain 1983, 17:33-44.
33. Barber MN, Staples M, Osborne RH, Clerehan R, Elder C, Buchbinder R: Up
to a quarter of the Australian population may have suboptimal health
literacy depending upon the measurement tool: results from a
population-based survey. Health Promot Int 2009, 24:252-261.
34. Gausman Benson J, Forman WB: Comprehension of written health care
information in an affluent geriatric retirement community: use of the
Test of Functional Health Literacy. Gerontology 2002, 48:93-97.
35. Kickbusch IS: Health literacy: addressing the health and education divide.
Health Promot Int 2001, 16:289-297.
36. Liddle SD, Baxter GD, Gracey JH: Chronic low back pain: Patients’
experiences, opinions and expectations for clinical management. Disabil
Rehabil 2007, 29:1899-1909.
37. Slade SC, Molloy E, Keating JL: People with non-specific chronic low back
pain who have participated in exercise programs have preferences
about exercise: A qualitative study. Aust J Physiotherapy 2009, 55:115-121.
38. Escolar-Reina P, Medina-Mirapeix F, Gascon-Canovas JJ, Montilla-Herrador J,
Jimeno-Serrano FJ, Sousa SLD, del Bano-Aledo ME, Lomas-Vega R: How do
care-provider and home exercise program characteristics affect patient
adherence in chronic neck and back pain: a qualitative study. BMC
Health Serv Res 2010, 10.
39. Australian Government National Health and Hospitals Reform Commission: A
Healthier Future for all Australians. Final Report of the National Health and
Hospitals Reform Commission. Canberra: Commonwealth of Australia; 2009.
40. Hadjistavropoulos H, Shymkiw J: Predicting readiness to self-manage pain.
Clin J Pain 2007, 23:259-266.
41. National Health Priority Action Council (NHPAC): National Chronic Disease
Strategy. Canberra: Australian Government Department of Health and
Ageing; 2006.
42. Department of Health Western Australia: Spinal pain model of care. Perth:
Health Networks Branch, Department of Health, Western Australia; 2009.
43. Australian and New Zealand College of Anaesthetists: National Pain
Strategy. Melbourne: Faculty of Pain Medicine; 2010.
44. Warsi A, Wang PS, LaValley MP, Avorn J, Solomon DH: Self-management
education programs in chronic disease - A systematic review and
methodological critique of the literature. Arch Intern Med 2004,
164:1641-1649.
45. Newman S, Steed L, Mulligan K: Self-management interventions for
chronic illness. Lancet 2004, 364:1523-1537.
46. McLean SM, Burton M, Bradley L, Littlewood C: Interventions for
enhancing adherence with physiotherapy: A systematic review. Man Ther
2010, 15:514-521.
47. Bode C, Taal E, Emons PAA, Galetzka M, Rasker JJ, Van de Laar M: Limited
results of group self-management education for rheumatoid arthritis
patients and their partners: explanations from the patient perspective.
Clin Rheumatol 2008, 27:1523-1528.
48. Hendry M, Williams NH, Markland D, Wilkinson C, Maddison P: Why should
we exercise when our knees hurt? A qualitative study of primary care
patients with osteoarthritis of the knee. Family Practice 2006, 23:558-567.
49. Molton IR, Jensen MP, Nielson W, Cardenas D, Ehde DM: A preliminary
evaluation of the motivational model of pain self-management in
persons with spinal cord injury-related pain. J Pain 2008, 9:606-612.
50. Hayden JA, van Tulder MW, Malmivaara A, Koes BW: Exercise therapy for
treatment of non-specific low back pain. Cochrane Database of Systematic
Reviews 2005, CD0004250.
51. Kolt GS, McEvoy JF: Adherence to rehabilitation in patients with low back
pain. Man Ther 2003, 8:110-116.
52. Roditi D, Waxenberg L, Robinson ME: Frequency and perceived
effectiveness of coping define important subgroups of patients with
chronic pain. Clin J Pain 2010, 26:677-682.
53. Williams DA, Keefe FJ: Pain beliefs and the use of cognitive-behavioral
coping strategies. Pain 1991, 46:185-190.
Briggs et al. BMC Musculoskeletal Disorders 2011, 12:161
http://www.biomedcentral.com/1471-2474/12/161
Page 9 of 1054. Kok G, van den Borne B, Mullen PD: Effectiveness of health education and
health promotion: meta-analyses of effect studies and determinants of
effectiveness. Patient Educ Couns 1997, 30:19-27.
55. Martel MO, Thilbault P, Sullivan MJL: The persistence of pain behaviors in
patients with chronic back pain is independent of pain and
psychological factors. Pain 2010, 151:330-36.
56. Rollnick S, Mason P, Butler C: Health Behavior Change: A Guide for
Practitioners Edinburgh: Churchill Livingston; 1999.
57. Rollnick S, Butler CC, McCambridge J, Kinnersley P, Elwyn G, Resnicow K:
Consultations about changing behaviour. BMJ 2005, 331:961-963.
58. Linton SJ, Vlaeyen J, Ostelo R: The back pain beliefs of health care
providers: Are we fear-avoidant? J Occup Rehabil 2002, 12:223-232.
59. Bishop A, Foster NE, Thomas E, Hay EM: How does the self-reported
clinical management of patients with low back pain relate to the
attitudes and beliefs of health care practitioners? A survey of UK general
practitioners and physiotherapists. Pain 2008, 135:187-195.
60. Buchbinder R, Staples MP, Jolley DJ: Doctors with a special interest in
back pain have poorer knowledge about how to treat back pain. Spine
2009, 34:1218-1266.
61. Kent P, Keating J: Do primary-care clinicians think that nonspecific low
back pain is one condition? Spine 2004, 29:1022-1031.
62. Williams CM, Maher CG, Hancock MJ, McAuley JH, McLachlan AJ, Britt H,
Fahridin S, Harrison C, Latimer J: Low back pain and best practice care. A
survey of general practice physicians. Arch Intern Med 2010, 170:271-277.
63. Armstrong MP, McDonough S, Baxter GD: Clinical guidelines versus
clinical practice in the management of low back pain. Int J Clin Pract
2003, 57:9-13.
64. Australian Government Department of Health and Ageing: Towards a
National Primary Health Care Strategy: A discussion paper from the
Australian Government. Canberra: Department of Health and Ageing; 2008.
65. Kringos DS, Boerma WG, Hutchinson A, van der Zee J, Groenewegen PP:
The breadth of primary care: a systematic literature review of its core
dimensions. BMC Health Serv Res 2010, 10:65.
66. Gress S, Baan CA, Calnan M, Dedeu T, Groenewegen P, Howson H, Maroy L,
Nolte E, Redaelli M, Saarelma O, et al: Co-ordination and management of
chronic conditions in Europe: the role of primary care–position paper of
the European Forum for Primary Care. Qual Prim Care 2009, 17:75-86.
67. Kerns RD, Rosenberg R, Jamison RN, Caudill MA, Haythornthwaite J:
Readiness to adopt a self-management approach to chronic pain: the
Pain Stages of Change Questionnaire (PSOCQ). Pain 1997, 72:227-234.
68. Bousema EJ, Verbunt JA, Seelen HAM, Vlaeyen JWS, Knottnerus JA: Disuse
and physical deconditioning in the first year after the onset of back
pain. Pain 2007, 130:279-286.
69. Slade SC, Molloy E, Keating JL: People with non-specific chronic low back
pain who have participated in exercise programs have preferences
about exercise: a qualitative study. Aust J Physiother 2009, 55:115-121.
70. Urquhart DM, Bell RJ, Cicuttini FM, Cui J, Forbes A, Davis SR: Negative
beliefs about low back pain are associated with high pain intensity and
high level disability in community-based women. BMC Musculoskelet
Disord 2008, 9:148.
71. Buchbinder R, Jolley D, Wyatt M: 2001 Volvo Award winner in clinical
studies: Effects of a media campaign on back pain beliefs and its
potential influence on management of low back pain in general
practice. Spine 2001, 26:2535-2542.
72. Buchbinder R, Gross DP, Werner EL, Hayden JA: Understanding the
characteristics of effective mass media campaigns for back pain and
methodological challenges in evaluating their effects. Spine 2008,
33:74-80.
Pre-publication history
The pre-publication history for this paper can be accessed here:
http://www.biomedcentral.com/1471-2474/12/161/prepub
doi:10.1186/1471-2474-12-161
Cite this article as: Briggs et al.: Individuals with chronic low back pain
have greater difficulty in engaging in positive lifestyle behaviours than
those without back pain: An assessment of health literacy. BMC
Musculoskeletal Disorders 2011 12:161.
Submit your next manuscript to BioMed Central
and take full advantage of: 
• Convenient online submission
• Thorough peer review
• No space constraints or color ﬁgure charges
• Immediate publication on acceptance
• Inclusion in PubMed, CAS, Scopus and Google Scholar
• Research which is freely available for redistribution
Submit your manuscript at 
www.biomedcentral.com/submit
Briggs et al. BMC Musculoskeletal Disorders 2011, 12:161
http://www.biomedcentral.com/1471-2474/12/161
Page 10 of 10